Microsymposia of nucleation and control it, and in situ X-ray diffraction of crystals will be examined in this overview lecture. Conclusion: There is no universal solution in the search for good crystals. If anything, the search has become more difficult as more challenging targets are attempted. A multi-faceted approach is therefore required.
Repeat proteins are ubiquitous protein-protein interaction molecules in biology [1] . We made use of this feature in vitro and designed ankyrin repeat proteins (DARPins) which consist of repeat modules with fixed framework residues and randomized surface residues suitable for target binding. The random assembly of such modules yields combinatorial libraries of DARPins of varying length and large diversities. DARPins are very stable, soluble and produced in large amounts by bacterial expression. By using ribosome display highly specific binders against different protein targets with low nanomolar affinity can be selected. This opens the possibility to crystallize a target protein in complex with a variety of DARPins and therefore enhances the chance of obtaining structures of target proteins that are difficult to crystallize. We selected DARPins having high affinity and specificity for proteases, kinases and membrane proteins and used them for cocrystallization of the target protein. , et al. Nat Biotechnol,2004 .22,575-82. 3 Kohl, A., et al. Structure, 2005 .13,1131 -41. 4 Schweizer, A., et al. Structure, 2007 .15,625-636. 5 Sennhauser, G., et al. PLoS Biology, 2007 .
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A simple method to introduce anomalous scatterers in a wide number of proteins Jakoncic Jean, Vivian Stojanoff Brookhaven National Laboratory, National Synchrtron Light Source, BNL BLDG 725D NSLS, Upton, NY, 11973, USA, E-mail jakoncic@bnl.gov A recent Protein Data Bank survey indicated that more than 5500 X-ray crystal structures contain at least one Sulfate ion and the total number of X-ray crystal structures is approximately 43000 therefore approximately 13 % of the total structures contain Sulfate. Since Sulfate ions are predominantly introduced during the crystallization step, we have taken advantage of a simple substitution in the crystallization reagent. Sulfate (SO4) was substituted with Selenate (SeO4) during the crystallization of two model proteins known to crystallize in SO4. Crystals were obtained in similar conditions and diffracted to similar resolution. Their SAD structure were determined solely relying on anomalous scattering from SeO4. One structure was determined from the peak energy and the second from the high energy remote. We developed a combined imaging and dynamic light scattering (DLS) system for routine measurements in droplets of multi-well plates as well as in gel tubes used for protein crystallization. The system is of high value for rapid identification of good crystallization conditions. Today automated methods to crystallize macromolecules are widely used and can easily generate thousands of crystallization droplets. Nevertheless the evaluation of crystallization experiments to find optimal growth conditions remains a bottleneck. Therefore we have investigated methods to improve the process of evaluating results and finding crystal growth conditions. One method is DLS, the second is the use of combined white/UV illumination for determination of whether crystal-like objects are biomolecular and identification of crystals in crystallisation set-ups. Up to now, it has been impossible to determine the particle size directly in protein solution droplets because of size and configuration constraints. We have developed a CCD camera-based imaging instrument and combined a laser source and a detector to perform DLS measurements in situ. The plate-screening system allows to monitor and evaluate the entire crystallization process in an automated way. For example the stages of nucleation and the progress of crystal growth without disrupting the course of equilibration can be analyzed. The data provide information to understand in greater detail the process of crystal initiation and growth and will allow further optimisation, thereby leading to better crystals. Finally we will also describe a method to support the identification of protein crystals, exploiting the fact that most proteins and other biomolecules fluoresce when illuminated with UV light.
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Watching photo-induced dynamics with picosecond time-resolved X-ray diffraction Picosecond time-resolved X-ray experiments using synchrotron radiation sources are becoming general and powerful tools to explore structural dynamics of condensed matters in material and biological sciences. The beam line NW14A is a newly constructed undulator beam line for 100-ps time-resolved X-ray experiments at the Photon Factory Advanced Ring, KEK [1]. This beam line was designed to conduct a wide variety of time-resolved X-ray measurements, such as time-resolved X-ray diffraction, scattering and absorption. The beam line has been operational for two years, and current status of the beam line and scientific activities utilizing shock-induced lattice deformation [2] will be presented. Keywords: time-resolved diffraction, synchrotron X-ray instrumentation, structural dynamics
